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- o oot bt A
Device Number

Field Mounted Devices

AE 1-3 3 [GCA166.1U SIEMENS 154001 MOD{V) SR,24V, MED

AE 4 1 |CMAIE1IP SIEMENS 154004 MOD SR 24V,62LBIN,PLM

AFS 1-4 4 {722 N/A N/A IN/A

AOP 1-2 2 [545-113 SIEMENS 149 277 AOP —TRANSDUCER(SHORT BRACKET)

I SEE DAMPER SUBMITTAL

HTE 1 1 [FM2I01 SIEMENS 149951 SENSOR (DUCT) RH: 4-20MA

RE -2 2 |RIBUIC FUNCTIONAL DEVICES {1208cutdl3  |RIB 120VAC 24VAC/DC SPDT
”RE 4 1 [RIBUIC FUNCTIONAL DEVICES |1208cutD13  |RIB 120VAC 24VAC/DC SPDT
HRE 6 1 [RIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT
”RF 1 1 |N/A N/A N/A N/A

SF 1 1 N/A N/A N/A N/A

TIE 1 1 {544-342-24 SIEMENS 143261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TTE 2-3 2 [544-339-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 18" PROBE
\Z SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-101

The vorioble volume air hondling unit consists of o mixed olr section with outdoor air, exhoust air and return alr
dampers, pre~filter, chilled water cooling coll, hot water pre—heating coll, supply and return fans with vorioble frequency
drives. The unit is DDC controlled using electric actuation.

The air handling unit is scheduled for cutomotic operation on o time of day basis for Occupied ond Unoccupied modes.
Within the Occupied mode, the system con enter the Warm—Up mode when the spaoce temperoture is below set point or
the Cool—-Down mode when the spoce temperature is above set point. (Since the terminal boxes are currently
pneumaticolly controlled, one or more space temperature sensors need to be instolled in representative aress.) The
system stays in the Warm—Up or Cool—-Down mode until the mode set point is sotisfied. Within the Unoccupied mode,
Night Heoting is available when the spoce temperoture drops below 657F and Night Codling is avoiloble when the space
temperature rises above BS7F. The latest start time is the scheduled occupancy for the space.

The air hondiing unit operotes in Occupied, Warm—Up, Cool—Down, Unoccupied, Night Heating, Night Cooling, ond Sofety
modes os shown below. All suggested set points and settings are adjustable.

Whenever the supply fon is de—energized, as sensed by the stotus switch, the refurn fon shall be de—energized, the
outside ond relief oir dampers shall be closed, the return air domper sholl be open, and the heoting and cooling valves
sholl be closed.

OCCUPIED MODE

Static Pressure ond Building Pressurizotion Control

The supply fan sholl be energized and the fan speed is modulated in order to maintain the measured static pressure at

the sensor (as sensed ot least two—thirds of the way downstreom of the supply fan in the longest or most critical duct)
ot its set point. The stolic pressure set point shaoll reset lineorly based on outside oir dry bulb tempercture according to
o simple table statement.

Whenever the supply fan is energized, the return fon sholl be energized. The return fon speed is modulated to maintain
a fixed offsel from the supply fon speed. The return fon vorioble frequency drive modulotes to mointain the differentiol
CFM set point to maintain o positive building pressure differential. The supply CFM {o return CFM differential set point Is
0 CFM if the outside air domper is closed.

Upon initiol startup of the oir hondling system the supply ond return fon speed slowly romps to the desired static
pressure set point. Upon shuldown of the cir handling system the supply ond return fon vorioble frequency drives are
stopped and the speed signol sholl go to zero speed.

Economizer Control

When culside air entholpy or temperature is determined to be greoter than return aoir entholpy or temperoture, the
outside air dry bulb temperature is greoter than 75°F, or the mixed oir temperoture is less than 45T, the economizer
mode is disabled. The outside oir damper is set at its minimum occupied position, the return air domper is fully opened,
and the relief air damper is fully closed.

When outside air enthdlpy ond temperoture ore determined to be less than return oir enthdpy ond temperature by o
predetermined offset, economizer mode is enabled. When encbled, the outside oir, return air, and relief air dompers
operate in conjunction to attempt to maintoin the dischorge oir temperature two degrees below its set point.

CHW ond HHW Vaive Control

The chilled water valve modulates to maintaln the discharge air temperature ot its set point.

The preheat valve modulotes to maintain the discharge air temperoture at 457F, independent of discharge air temperature
set point.

The discharge air temperature set point is increased incrementally when supply fan speed folls below 50%, ond is
decreased incrementolly when supply fon speed rises obove 70%  The upper and lower limits of cliowable temperoture set
points vary by AHU.

When outside air dew point tempercture is above 55%F, the discharge alr temperoture set point should not exceed 577F,

Warm—Up Mode

The supply and return fons start. The mixing dompers are positioned for 100% return, the cooling coll valve remains
closed. The heating coll volve modulates to mointoin the supply air temperature set point. If time reoches the lotest
start time during the Worm—Up mode, the outdoor air damper opens to its minimum position.

During worm=—up mode, the supply fon VFD speed Is controlled to maintain duct static pressure set point, but on upper
limit of BOZ% speed is placed on the VFD. The return fan VFD speed controls to a CFM differentiol with the supply. This
differential is set to 0 cfm when outside oir domper is fully shut.

The system is prevented from entering the Worm~Up mode more than once per day.
Cool—-Down Mode

The supply ond return fans start. The chilled woter valve and preheat volve ore controlled the same as in normal
Occupied mode. E control is the same as in normal occupied mode, except that the minimum outside air
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damper position is 0% open up until time reaches the lotest stort time, ot which time the outside air domper minimum
position is set to its normal occupied position.

During cool—down mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper
fimit of 80% speed is ploced on the VFD. The return fon VFD speed controls to o CFM differential with the supply. This
differentiol is set to 0 cfm when outside air domper is fully shut.

The system s prevented from entering the Cool-Down mode more than once per day.
UNOCCUPIED MODE

Unoceupied Off

The supply ond return fans shall be de—energized except when operation is colled for as described below. Ouiside air
ond relief dompers shall be closed and return oir damper open.

When the supply fon is de—energized ond the mixed oir temperature is less thon the Mixed Air Low Temperciure
Protection Set point of 40T (odustoble), or the Low Temperoture Limit trips, then the preheat coil volve shall cycle to
maintain a mixed oir temperature of 40T (adjustoble). When the mixed oir temperoture is greater than the Mixed Air
Low Temperature Protection Set point of 42°F, the heoting valves sholl be closed. A dead bond of 2°F is given to improve
control.

Night Heating

The supply oand return fons stort with the preheot and chilled water volves closed, the outside air and relief air dampers
closed, and the return air domper open to maintain o minimum space temperoture of 65%F.

During Night Heaoting mode, the supply fon VFD speed is controlled to maintain duct stotic pressure set point, but on
upper limit of B0% speed is placed on the VFD. The return fon VFD speed controls to o 0 CFM differential with the

supply.

Night Cooling

The supply ond return fons stort. The chilled woter valve ond preheat volve are controlled the same as in normol
Occupled mode. Economizer control is the same as In normal occupled mode, except thot the minimum outside air
damper position is 0% open.

During Night Cooling mode, the supply fon VFD speed is controlled to maintain duct stolic pressure set point, but an
upper limit of BO% speed is ploced on the VFD. The return fon VFD speed controls to a CFM differentiol with the supply.
This differential is set to O CFM when outside air damper Is fully shut.

SAFETY

Discharge high static cutoul, smoke detectors in the supply ond return air streoms, ond supply ond return fon VFD foult
aolarms de—energize the supply and return fans upon activation. Under this condition, when the outside oir temperoture is
less than 45 ?F, the preheat volve modulotes to maintain the mixed oir temperoture ot 457F ond the chifled water valve
opens. When the outside air temperature is 457F or above, the preheat volve ond the chilled woter valve close, The
outside oir ond relief oir dompers close and the return oir damper opens.

A low temperature detector in the discharge of the heating coil de~energizes the supply ond return fans when
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled water ond preheat valves open. The ocutside air
and relief air dompers close ond the return air damper opens.

Current switches are instolled on the lood side of the supply ond return fon VFDas. The DDC system uses the switches to
confirm the fons ore in the desired stote (i.e. on or off) and generates on olarm if stotus deviotes from DDC start/stop
control.  The DDC system generotes a VFD trouble clorm independent from the fon status.
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control Oty [Prociuot Number 1;_ . [

Device Number

Field Mounted Devices

AE 1-3 3 |ecass.ay SIEMENS 154001 MOD(V) SR,24V, MED

AE 4 1 [omatsnie SIEMENS 154004 MOD SR 24v,62LBIN.PLM

AFS 1-4 4 N/A N/A N/A

A0P 1-2 2 |545-113 SIEMENS 149 277 AOP ~TRANSDUCER(SHORT BRACKET)

s -2 2 |Ho08 VERIS 1006cu1005  |CURRENT SW SPLITCORE-ADJ W/LED

D SEE DAMPER SUBMITTAL

HTE 1 1 lorvzio SIEMENS 149591 lssnsoa (DUCT) RH: 4-20MA

RE 1-4 4 [RBUIC FUNCTIONAL DEVICES  [1208cut013 lma 120VAC 24VAC/DC SPDT
HRE [ 1 |RIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT

I; 1 1 N/A N/A N/A N/A

SF 1 N/ N/A N/A N/A

TIE 1 1 |544-342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TTE 2-3 2 [544-333-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 16" PROBE]
v SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-103

The varigble volume alr handling unit consists of o mixed aolr section with outdoor oir, exhoust air ond return oir
dompers, pre~filter, chilled woter cooling coll, hot water pre—heating coil, supply and return fans with varicble frequency
drives. The unit is DDC controlled using electric actuation.

The air hondling unit is scheduled for outomatic operation on o time of doy basis for Occupied and Unoccupied modes.
Within the Occupied mode, the system con enter the Warm—Up mode when the space temperature is below set point or
the Cool-Down mode when the spoce temperoture is cbove set paint. (Since the terminol boxes are currently
pneumatically controlled, one or more spoce temperoture sensors need to be installed in representotive oreos.) The
system stoys in the Warm—Up or Cool—Down mode until the mode set point is sctisfied. Within the Unoccupied mode,
Night Heating is ovailoble when the space temperoture drops below 657F and Night Cooling is avoiluble when the spoce
temperature rises above B5?F. The latest start time is the scheduled occupancy for the space.

The oir handling unit operates in Occupled, Worm~Up, Cool~Down, Unoccupied, Night Heating, Night Codling, ond Safety
modes as shown below, All suggested set points ond setlings ore odjustable.

Whenever the supply fan is de—energized, os sensed by the stotus switch, the return fon sholl be de—energized, the
outside ond rellef air dompers sholl be closed, the return oir damper shall be open, ond the heating and cooling volves
shall be closed.

OCCUPIED MODE

Stotic Pressure and Building Pressurization Control

The supply fon shall be energized and the fan speed is moduloted In order to maintain the measured static pressure at

the sensor {(as sensed ot least two—thirds of the way downstreom of the supply fan in the longest or most critical duct)
ot its set point. The static pressure set point shall reset lineorly bosed on outside air dry bulb temperoture occording to
a simple table stotement.

Whenever the supply fan is energized, the return fan shall be energized. The return fan speed is modulated to maintain
o fixed offset from the supply fon speed. The return fon variable frequency drive modulates to meintoin the differential
CFM set point to maintain a positive building pressure differential. The supply CFM fo return CFM differentiol sel point is
0 CFM if the outside air domper is closed.

Upon initiol stortup of the oir handling system the supply and return fon speed slowly romps to the desired stolic
pressure set point. Upon shutdown of the air handiing system the supply and return fon voriable frequency drives are
stopped and the speed signol shall go to zero speed.

Economizer Control

When outside air enthalpy or temperature is determined to be greoter thon return oir enthalpy or temperoture, the
outside oir dry bulb temperature is grecter than 75T, or the mixed oir iemperature is less than 45T, the economizer
mode is disabled. The outside air domper is set at its minimum occupled position, the return air damper is fully opened,
and the relief air damper is fully closed.

When outside air enthalpy and temperoture are determined to be less thon return air enthdpy ond temperoture by o
predetermined offset, ecc mode i bled. When bled, the outside oir, return air, and relief air dompers
operate in conjunction to attempt to maintaln the discharge alr temperature two degrees below its set point.

CHW and HHW Valve Control

The chilled woter valve modulotes to maintain the discharge alr temperature ot its set point.

The preheot valve modulates to maintain the discharge oir temperature at 45%F, independent of dischorge oir temperature
set point.

The dischorge air temperature set point Is increased incrementally when supply fan speed folls below 50% ond is
decreased incrementally when supply fan speed rises above 70%.  The upper ond lower limits of ollowable temperoture set
points vary by AHU.

When outside air dew point temperoture Is obove 557, the dischorge dir temperature set point should not exceed 577F,

Warm~Up Mode

The supply and return fans start. The mixing dompers are positioned for 100% return, the cooling coll volve remains
closed. The heating coll valve modulates to maintain the supply air temperature set point. If time reaches the latest
stort time during the Worm—Up mode, the outdoor air domper opens to its minimum position.

During warm—up mode, the supply fan VFD speed is controlied to maintain duct stotic pressure set point, but an upper
fimit of BO% speed is placed on the VFD. The return fan VFD speed controls to o CFM differentiol with the supply. This
differenticl is set to 0 cfm when oulside air domper is fully shut.

The system is prevented from entering the Warm—Up mode more than once per day.
Cool—Down Mede

The supply and return fans start. The chilled woter volve and preheat valve are controlied the same as in normal
Occupled mode. Economizer control Is the some as in normal occupied mode, except that the minimum outside air
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domper position is 0% open up until time reaches the latest stort time, at which time the outside air domper minimum
position is set to its normal occupied position.

During cool—down mode, the supply fan VFD speed Is controlied to maintain duct stotic pressure set point, but an upper
fimit of BO% speed Is ploced on the VFD. The return fon VFD speed controls to o CFM differential with the supply. This
differential is set to 0 cfm when outside oir damper is fully shut.

The system is prevented from entering the Cool~Down mode more than once per day.
UNOCCUPIED MODE

Unoccupled Off

The supply and return fans shall be de—energized except when operotion is called for as described below. Outside air
ond relief dompers shall be closed ond return oir domper open.

When the supply fon is de—energized ond the mixed air temperature I5 less thon the Mixed Air Low Temperature
Protection Set point of 40T {adjustable), or the Low Temperoture Limit trips, then the preheat coil valve shall cycle to
maintoin o mixed air temperature of 40T (odjustoble). When the mixed air temperoture is greoter than the Mixed Air
Low Temperoture Protection Set point of 42°F, the heating volves sholl be closed. A dead bond of 2°F is given to improve
control,

Night Heating

The supply ond return fans stort with the preheat and chilled water valves closed, the outside air and relief oir dampers
closed, ond the return air domper open to maintain o minimum spoce temperature of 659F.

During Night Heating mode, the supply fon VFD speed is controlled to maintain duct static pressure set point, but on
upper limit of B0% speed is placed on the VFD. The return fan VFD speed controls to a 0 CFM differential with the

supply.

Night Cooling

The supply and return fans start. The chilled water volve ond preheat valve ore controlled the some os in normal
Occupled mode. Economizer control is the same as in normal occupied mode, except that the minimum outside olr
domper position is 0% open.

During Night Cooling mode, the supply fon VFD speed is conirolled to maintoin duct stotic pressure set point, but on
upper limit of 80% speed is ploced on the VFD. The return fan VFD speed controls to o CFM differential with the supply.
This differential is set to O CFM when outside air damper Is fully shut.

SAFETY

Discharge high static cutout, smoke detectors in the supply and return olr streams, ond supply ond return fan VFD foult
olorms de—energize the supply and return fons upon activotion, Under this condition, when the outside air temperature is
less thon 45 ?F, the preheot volve modulates to maintoin the mixed air temperature ot 45%9F and the chilled woter volve
opens. When the outside air temperature is 45%F or above, the preheat volve ond the chilled water valve close. The
outside air and relief air dompers close and the return or damper opens.

A low temperature detector in the discharge of the heating coil de—energizes the supply and return fans when
temperotures below 38 degrees F (3 degrees C) are sensed. The chilled woter and preheat volves open. The outside air
ond relief oir dompers close and the return oir domper opens.

Current switches are instolled on the load side of the supply ond return fon VFDs. The DDC system uses the switches to
confirm the fons ore in the desired state (ie. on or off) and generctes on olarm if status deviotes from DDC stort/stop
control.  The DDC system generales o VFD trouble clarm independent from the fon stotus,
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ot oty [Prodct ber et — "
Device Number

Field Mounted Devices

AE 1-3 3 [GCAIG6.1Y SIEMENS 154001 MOD(V) SR,24V, MED

AE 4 1 |GMATELIP SIEMENS 154004 MOD SR 24V,62LBIN,PLM

AFS 1-2 2 (222 N/A N/A N/A

AFS 4 1 |2 N/A N/A IN/A

AFS ] 1 |z N/A N/A N/A

AOP 1-2 2 [545-113 SIEMENS 149 277 AOP ~ TRANSDUCER(SHORT BRACKET)

i SEE DAWPER SUBMITTAL

HTE 1 1 JoFM2101 SIEMENS 149991 SENSOR (DUCT) RH: 4-20MA

RE 4 1 |RIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT
]]RE 5 1 |RIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT

RF 1 1 N/A N/A N/A N/A

SF 1 1IN/A N/A N/A N/A

TIE 1 1 [544-342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TTE 2-3 2 [544-339-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 18" PROBE
v SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-105

The variable volume air hondling unit consists of o mixed oir section with outdoor cir, exhoust air and return air
dampers, pre—filter, chilled woter cooling coil, hot water pre~heating coll, supply and return fans with verioble frequency
drives. The unit is DDC controiled using electric actuation.

The oir handling unit is scheduled for cutomatic operation on a time of day basis for Occupied and Unaccupied modes.
Within the Occupied mode, the systemn con enter the Worm—Up mode when the space tempercture is below set point or
the Cool-Down mode when the space lemperoture is cbove set point. (Since the terminal boxes are currently
pneumatically controlled, one or more space temperature sensors need to be instolled in representalive oress.) The
system stays in the Warm—Up or Cool~Down mode untit the mode set point Is satisfied. Within the Unoccupled mode,
Night Heoting is avoiloble when the spoce temperature drops below 657F ond Night Cooling is ovailable when the space
temperature rises obove 85%F. The laotest start time is the scheduled occuponcy for the space.

The air hondling unit operates in Occupied, Warm-Up, Cool—-Down, Unoccupied, Night Heating, Night Cooling, ond Safety

modes as shown below. All suggested set points and settings are odjustable,

Whenever the supply fon is de-energized, os sensed by the status switch, the return fan shall be de—energized, the
outside and relief qir dampers sholl be closed, the return air damper shall be open, and the heating and cooling valves
shall be closed,

OCCUPIED MODE

Static Pressure and Building Pressurization Control

The supply fan shall be energized ond the fan speed is moduloted in order to maintoin the measured static pressure ot

the sensor (os sensed ot leost two—thirds of the woy downstream of the supply fan in the longest or most critical duct)
of its set point. The stotic pressure set point shall reset linearly based on outside air dry bulb temperature according to
o simple table statement.

Whenever the supply fan is energized, the return fan sholl be energized. The return fon speed is moduloted to mointain
a fixed offset from the supply fon speed. The return fan variable frequency drive modulotes to maintain the difierentiol
CFM set point to maintoin o positive building pressure differential.  The supply CFM to return CFM differential set point is
0 CFM if the outside oir damper is closed.

Upon initiol stortup of the oir hondling system the supply ond return fan speed slowly raomps to the desired static
pressure set polnt. Upon shutdown of the aolr handling system the supply ond return fan vorioble frequency drives are
stopped and the speed signal sholl go to zero speed.

Economizer Control

When outside air enthalpy or temperature is determined to be greoter than relurn cir enthalpy or temperature, the
outside air dry bulb temperature is greoter than 75, or the mixed oir temperature is less than 45T, the economizer
maode is disabled. The outside oir domper is set at its minimum occupied position, the return air damper is fully opened,
and the relief gir domper is fully closed.

When outside alr enthalpy ond temperature are determined to be less than return olr enthalpy ond temperature by o
predetermined offset, ec: mode is bled. When bled, the outside air, return air, ond relief oir dompers
operote in conjunction to ottempt to maintoin the dischorge air temperoture two degrees below its set point.

CHW ond HHW Valve Control

The chilled woter valve modulotes to maintain the discharge air temperature ot its set point.

The preheat volve modulotes to maintain the dischorge oir temperoture ot 45%F, independent of discharge oir temperoture
set point.

The dischorge air temperature set point is increased incrementally when supply fan speed folls below 50%, ond is
decreased incrementally when supply fon speed rises cbove 70%.  The upper and lower limits of allowable temperoture set
poinis vory by AHU.

When outside air dew point temperature Is above 557F, the discharge oir temperature set point should not exceed 577F,

Warm—Up Mode

The supply ond return fons start,  The mixing dompers are positioned for 100% return, the cooling coll volve remains
closed. The heating coll volve modulates to maintain the supply air temperoture set point. If time reoches the lotest
start time during the Worm—Up maode, the outdoor oir domper opens to its minimum paosition.

During worm-up mode, the supply fon VFD speed is controlled to maintain duct stotic pressure set point, but an upper
limit of BOX speed is placed on the VFD. The return fon VFD speed controls to a CFM differential with the supply. This
differential is set to O cfm when outside oir domper Is fully shut,

The system is prevented from entering the Worm—Up mode more thon once per day.

Cool—Down Mode
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The supply ond return fons stort, The chilled water volve and preheat valve are controlled the same as in normal
Occupled mode. Economizer control is the same os in normeol occupied mode, except thot the minimum outside air
damper position is 0% open up until time reaches the lotest start time, ot which time the outside aoir daomper minimum
position is set to its normal occupled pasition.

During cool—~down mode, the supply fon VFD speed is conirolled to maintain duct stotic pressure set point, but on upper
limit of B0% speed Is placed on the VFD. The return fon VFD speed controls to a CFM differentiol with the supply. This
differential is set to 0 cfm when outside air damper is fully shut.

The system is prevented from entering the Cool~Down mode more than once per day.
UNOCCUPRIED MODE

Unoccupied Off

The supply and return fans sholl be de—energized except when operation is colled for as described below. Qutside air
and relief dompers shall be closed and return oir damper open.

When the supply fon is de—energized ond the mixed olr temperoture Is less than the Mixed Alr Low Temperoture
Protection Set point of 40T (odustoble), or the Low Temperature Limit trips, then the preheat coil valve shall cycle to
maintain @ mixed air temperoture of 40T (adjustoble). When the mixed air temperature is grecter than the Mixed Air
Low Temperature Protection Set point of 427F; the heating valves sholl be closed. A dead bond of 2°F is given to improve
control,

Night Heating

The supply ond return fons stort with the preheat ond chilled water volves closed, the outside air ond relief air dompers
closed, and the return air damper open to maintain o minimum spoce temperature of 657,

During Night Heating mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but on
upper limit of 80% speed is placed on the VFD. The return fan VFD speed controls to o O CFM differential with the

supply.

Night Cooling

The supply ond return fons stort. The chilled woter valve ond preheat valve ore controlled the some os in normal
Occupied mode. Economizer control is the some os in normal occupied mode, except that the minimum outside oir
damper position is 0% open.

During Night Cooling mode, the supply fun VFD speed is controlfed to maintoin duct static pressure set point, but an
upper limit of 80% speed is placed on the VFD. The return fan VFD speed controls to o CFM differential with the supply.
This differential is set to 0 CFM when oulside oir domper is fully shut.

SAFETY

Dischorge high static cutout, smoke detectors in the supply and return oir streams, ond supply and return fan VFD foult
alorms de—energize the supply ond return fons upon octivation, Under this condition, when the outside air temperature is
less than 45 7F, the preheat valve modulotes to maintain the mixed air temperoture at 457F and the chilled water valve
opens. When the outside air temperature is 457F or obove, the preheat valve and the chilled water volve close. The
outside air and relief air dompers close ond the return air domper opens.

A low temperoture detector in the dischorge of the heating coll de—energizes the supply ond return fons when
temperotures below 38 degrees F (3 degrees C) ore sensed. The chilled water and preheot valves open. The outside air
and relief oir dampers close ond the return air damper opens.

Current switches are instolled on the load side of the supply and return fon VFDs. The DDC system uses the swilches to
confirm the fans are in the desired stote (i.e. on or off) and generates on olorm if status deviotes from DDC stort/stop
control.  The DDC system generotes g VFD trouble alarm independent from the fon status.
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Control Qty |Product Number 2

Davics Number

Figld Mounted Devices

AE -3 3 |GCA166.1U SIEMENS 154001 MOD(V) SR,24V, MED.

AFS 1-4 4 |12z N/A N/A N/A

AOP 1 1 {545-113 SIEMENS 149 277 AOP —TRANSDUCER{SHORT BRACKET)

D SEE DAMPER SUBMITTAL

HTE 1 1 jOFM2101 SIEMENS 149991 SENSOR (DUCT) RH: 4-20MA

RE 4 1 {RIBUIC FUNCTIONAL DEVICES  [1208cut013  RIB 120VAC 24VAC/DC SPDT

uRE 6 1 {RiBUIC FUNCTIONAL DEVICES {1208cut013  IRIB 120VAC 24VAC/DC SPDT

RF 1 1 IN/A N/A N/A N/A

SF 1 1 IN/A N/A N/A N/A

1 1 [544--342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE

113 2-3 2 [544-339-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 18" PROBE|
\d SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7--107

The variable volume air hondling unit consists of a mixed air section with outdoor air, exhoust oir and return air
dampers, pre—fiiter, chiled water cooling coll, hot water pre—heating colt, supply ond return foans with voricble frequency
drives. The unit is DDC controlled using electric actuation.

The air handiing unit is scheduled for ocutomatic operation on a time of day basis for Occupled and Unoccupied modes.
Within the Occupied mode, the system can enter the Warm-Up mode when the space tempercture Is below set point or
the Cool~Down mode when the space temperature is cbove set poinl. (Since the terminal boxes are currently
pneumaticolly confrolled, one or more space iemperclure sensors need to be installed in representalive oress.) The
system stays in the Worm—Up or Cool—Oown mode until the mode set point is sctisfied. Within the U ied mode,
Night Heating is ovailable when the space temperoture drops below 657F and Night Cooling is avoiloble when the space
temperoture rises obove 85%F. The lotest stort time is the scheduled occupancy for the spoce.

The oir handling unit operates in Occupled, Warm—Up, Cocl—Down, Unoccupled, Night Heoting, Night Cooling, and Safety
modes as shown below. All suggested set points and settings ore odjustable.

Whenever the supply fon is de—energized, os sensed by the stotus swilch, the return fon sholl be de—energized, the
outside and relief air dompers sholl be closed, the return oir domper sholl be open, ond the heating and cooling valves
shall be closed.

OCCUPIED MODE

Static Pressure and Building Pressurization Control

The supply fon shall be energized and the fon speed is modulated in order to maintain the measured static pressure at

the sensor (os sensed ot least two—thirds of the way downstreom of the supply fan in the longest or most critical duct)
at its set point. The static pressure set point shall reset lineorly based on outside air dry bulb temperoture according to
a simple toble statement.

Whenever the supply fon is energized, the return fon shall be energized. The return fon speed is modulated to maintain
a fixed offset from the supply fon speed. The return fon vorisble frequency drive modulates to maointain the differential
CFM set point to maintain o positive building pressure differential. The supply CFM to return CFM differential set point is
0 CFM if the outside air domper Is closed.

Upon initial stortup of the oir hondling system the supply ond return fon speed slowly ramps to the desired static
pressure set point, Upon shutdown of the air hondling system the supply ond return fon vorioble frequency drives are
stopped ond the speed signal sholl go to zero speed.

Econamizer Control

When outside oir enthalpy or temperature is determined to be greater than return air entholpy or temperature, the
outside oir dry bulb temperoture is greoter thon 75F, or the mixed air temperoture is less than 45T, the economizer
mode is disabled, The ocutside air domper Is set ot its minimum occupied position, the return olr damper is fully opened,
and the relief oir domper is fully closed.

When outside oir entholpy ond temperature ore determined to be less thon return air entholpy ond temperoture by a
predetermined offset, economizer mode is enobled. When enabled, the outside oir, return air, and relief oir dompers
operate in conjunction o attempt to maintain the discharge air temperotlure two degrees below its set point.

CHW ond HHW Vaive Control

The chilled water volve modulotes to maintain the discharge air temperoture at its set point.

The preheat valve modulotes to maintain the dischorge oir temperoture ot 459F, independent of dischorge air temperature
set point.

The discharge alr temperature set point is increased Incrementally when supply fan speed folls below 50%, ond is
decreased incrementally when supply fan speed rises above 70%. The upper and lower limils of allowable temperature set
points vary by AHU.

When outside oir dew point temperoture is above 55%F, the dischorge air temperoture set point should not exceed 579F.

Warm—Up Mode

The supply and return fans start.  The mixing dompers ore positioned for 100% return, the cooling coil valve remains
closed. The heoting coll valve modulotes to maintain the supply oir temperoture set point. |f time reaches the latest
start time during the Warm-Up mode, the outdoor alr domper opens to its minimum position.

During warm—up mode, the supply fan VFD speed is controlled to maintain duct static pressure set point, but an upper
fimit of 80% speed is ploced on the WD. The return fan VFD speed controls to o CFM differential with the supply. This
differential is set to 0 cfm when outside oir domper is fully shut.

The system is prevented from entering the Warm-—Up mode more than once per day.

Cool-Down Mode

The supply ond return fans stort. The chilled water valve ond preheat volve are controlled the some as in normal
Occupied mode. Economizer control is the some as In normal occupied mode, except that the minimum outside air
domper position is 0% open up untit time reaches the latest stort time, ot which time the outside air domper minimum
position is set to its normol occupied position.

During cool—down mode, the supply fon VFD speed is controlled to maintocin duct static pressure set point, but on upper
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limit of BO% speed is placed on the VFD. The return fan VFD speed controls to o CFM differential with the supply. This
differential is set to 0 cfm when outside oir domper is fully shut.

The system is prevented from entering the Cool-~Down mode more than once per day.
UNOCCUPIED MODE

Unoccupied Off

The supply and return fons shall be de—energized except when operation is colled for as described below. Outside air
and relief dompers shall be closed ond return oir domper open.

When the supply fan is de—energized and the mixed air tempercture is less than the Mixed Air Low Temperature
Protection Set point of 40F (adjustoble), or the Low Temperature Limit trips, then the prehest coil volve shall cycle to
maintein a mixed air temperoture of 40°F (adjustable). When the mixed air temperature is greoter than the Mixed Alr
Low Temperature Protection Set point of 42F: the heating volves shall be closed. A dead band of 2°F is given to improve
control.

Night Heoting

The supply and return fons stort with the preheot and chilled woter volves closed, the outside oir and relief oir dompers
closed, ond the return oir damper open to maintgin o minimum space temperoture of 657,

During Night Heating mode, the supply fan VFD speed is controlled to mointain duct stolic pressure set point, but on
upper limit of BO% speed is placed on the VFD. The return fan VFD speed controls to a O CFM differential with the

supply.

Night Cooling
The supply and return fans stort.  The chilled water volve ond preheat valve are controlled the some as in normal
Occupled mode. Ec i control Is the same as in normal occupied mode, except thot the minimum outside oir

domper position is 0% open,

During Night Cooling mode, the supply fon VFD speed is controlied to mointain duct static pressure set point, but en
upper limit of BO% speed is placed on the VFD. The return fan VFD speed controls to o CFM differential with the supply.
This differential is set to 0 CFM when outside oir damper is fully shut,

SAFETY

Discharge high static cutout, smoke detectors In the supply and return oir streoms, and supply ond return fan VFD foult
olarms de—energize the supply and return fons upon activation. Under this condition, when the outside air {emperature is
less thon 45 9F, the preheal volve modulates to maintain the mixed air temperoture ot 45%F ond the chilled woter volve
opens. When the outside oir temperature is 45%F or obove, the preheot volve ond the chilled woter volve clogse. The
outside air and relief air dompers close ond the return alir domper opens.

A low temperature detector in the dischorge of the heating coil de—energizes the supply ond return fans when
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled woter and preheot volves open. The outside air
and relief oir dompers close and the return air domper opens.

Current switches are installed on the load side of the supply and return fon VFDs. The DDC system uses the switches to
confirm the fons ore in the desired siote (ie. on or off) ond generates on olarm if stolus deviales from DDC start/stop
control.  The DDC system generotes o VFD trouble olorm independent from the fon stotus.
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Gontrol Qty |Product Numbar ]L ¢ Ipocament

Davice Number

Field Mounted Devices

AE 1-3 3 jGCAIBLIP SIEMENS 154001 MOD(V) SR,24V, MED. PLNM

s 1 |hoos VERIS 1006cut005  [CURRENT SW SPLITCORE~ADJ W/LED

brs 2 1 41-0575 SIEMENS 155 052 |AR FLOW SWITCH.05/12 MAN REST

HTE 1 1 538 893 N/A N/A N/A

LTDE 1 1 134-1504 SIEMENS 155 016 T'STAT, LOW TEMP,15/55,MANUAL

RE 1 1 RH2B-UL~AC24VKIT {IDEC 1202cut016 RELAY&SOC,GP DPDT AC24V W/LED

RE 4 1 RIBUTC FUNCTIONAL DEVICES [1208cut013  {RIB 120VAC 24VAC/DC SPDT

SF 1 1 N/A N/A N/A N/A

3 1 |289-062 SIEMENS N/A PR269 ACCESSORY, SENSING TUBE

LA 1 544 342 /A N/A /A

\ [SEE VALVE SUBMITTAL
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Control Qty |Product Number

Device Number

Field Mounted Devices

AE -3 3 [GCAI66.1U SIEMENS 154001 MOD(V) SR, 24V, MED

D SEE DAMPER SUBMITTAL

HTE 1 1 {QFM2101 SIEMENS 149991 SENSOR {DUCT) RH: 4-20MA

TiE 1 1 [544-342-24 SIEMENS 145261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
\ SEE VALVE SUBMITTAL

Economizer Control

When outside air enthalpy or temperoture is determined to be greater thon return oir enthalpy or tempercture, the
outside air dry bulb lemperature is greater than 75F, or the mixed air temperature is less than 45F, the economizer
mode is disabled. The outside air domper Is set at its minimum occupied position, the return air damper is fully opened,

and the relief oir domper is fully closed.

When oulside gir enthalpy ond temperature are determined to be less than return air entholpy ond temperature by o
predetermined offsel, economizer mode Is enabled. When enabled, the outside air, return alr, and relief air dampers
operate in conjunction to attempt to maintcin the discharge air temperature two degrees below its set point.
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N escrioti

Control Qty [Product Number

Device Number

Field Mounted Devices

AE -3 3 [6CAIB6.1U SIEMENS 154001 MOD(V) SR.24V, MED

AE 4 1 |GMAIELIP SIEMENS 154004 MOD SR 24V,62LBIN,PLM

AFS 1-2 2 2 N/A N/A N/A

AFS 4-5 2 |z N/A N/A N/A

ACP 1-2 2 [545-113 SIEMENS 149 277 AOP —TRANSDUCER(SHORT BRACKET)
cs 1 1 |Hgo8 VERIS 1006cul005  [CURRENT SW SPLITCORE-ADJ W/LED
cS 2 { I 744 N/A N/A N/A

CS 3 1 |H308 VERIS 1006cut005  [CURRENT SW SPLITCORE-ADJ W/LED
CS 45 2 {7 N/A N/A N/A

u SEE DAMPER SUBMITTAL

HTE 1 1 jaFN2t01 SIEMENS 149991 SENSOR (DUCT) RH: 4-20MA

RE -2 2 |RBUIC FUNCTIONAL DEVICES |1208cut13  [RIB 120VAC 24VAC/DC SPDT

RE 4 1 [RIBUIC FUNCTIONAL DEVICES {1208cut013  [RIB 120VAC 24VAC/DC SPDT

RE 6 1 IRIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT

[RF 1 1 INJA N/A N/A N/A

SF 1 1 IN/A N/A IN/A N/A

L3 1 1 [544-342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TE 2-3 2 [544-339-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 187 PROBE
\ SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-112
The variable volume air handling unit consists of o mixed air section with outdoor air, exhaust air and return alr
dampers, pre-filter, chilled woter cooling coil, hot waoter pre—heoting coll, supply ond return fons with voricble frequency

drives. The unit is DDC controlled using electric actuation,

The air handling unit is scheduled for automatic operation on o time of day basis for Occupied ond Unoccupied modes.

Within the Occupied mode, the system con enter the Worm—Up mode when the space temperature is below set point or
the Cool-Down mode when the spoce temperature is obove set point. (Since the terminal boxes ore currently
pneumatically controfled, one or more space temperature sensors need to be installed in representative arens.) The
system stays in the Worm—Up or Cool—Down mode until the mode set point is satisfied. Within the Unoccupied mode,
Night Healing is availoble when the space temperature drops below 657F and Night Cooling is ovoiloble when the space
temperature rises above 85%F. The latest stort time is the scheduled occupancy for the space,

The air handling unit operates in Occupled, Warm~Up, Cool~Down, Unoccupied, Night Heating, Night Cooling, ond Scfety
modes os shown below. All suggested set points and seltings are odjustable.

Whenever the supply fan is de—energized, as sensed by the status swilch, the return fan shall be de—energized, the
outside ond rellef olr dampers shall be closed, the return oir domper shall be open, and the heating and cooling volves
shall be closed.

OCCUPIED MODE

Stotic Pressure ond Building Pressurization Control

The supply fon sholl be energized ond the fon speed is moduloted in order to maintoin the measured stotic pressure ot

the sensor (os sensed ot leost iwo-thirds of the way downstream of the supply fon in the longest or most critical duct)
at its set point. The stotic pressure set point sholl reset lineorly based on outside oir dry bulb temperature according to
a simple table statement.

Whenever the supply fon is energized, the return fan shaoll be energized. The return fon speed Is moduloted to maintain
o fixed offset from the supply fon speed. The return fon vorioble frequency drive modulates to molintain the differentiol
CFM set point to maintain o positive building pressure differential, The supply CFM to return CFM differential set point is
O CFM if the outside air dumper is closed.

Upon initiol startup of the air hondling system the supply ond return fon speed slowly romps to the desired stotic
pressure set point. Upon shutdown of the oir handiing system the supply and return fon voricble frequency drives ore
stopped and the speed signal shall go to zero speed.

Economizer Control

When outside air entholpy or temperature is determined to be greoter than return air enthalpy or temperature, the
outside air dry bulb tempercture Is greater than 75F, or the mixed air temperature is less thon 45F, the economizer
mode is disabled. The outside oir domper is set ot its minimum occupied position, the return air daomper is fully opened,
and the relief oir domper is fully closed.

When outside aoir entholpy ond temperoture are determined to be less thon return oir entholpy ond temperoture by o
predetermined offset, economizer mode is enabled. When encbled, the outside air, return oir, ond relief air dompers
operate in conjunction to attempt to maintain the dischorge oir temperature two degrees below its set point.

CHW ond HHW Vaolve Control

The chilled woter volve modulates to maintain the dischorge air temperature ot its set point.

The preheat valve modulotes to maintoin the dischorge oir temperature at 45%F, independent of discharge oir temperoture
set point,

The dischorge oir temperoture set point is increased incrementally when supply fon speed folls below 50%, and is
decreosed incrementally when supply fon speed rises obove 70% The upper ond lower limits of ollowable temperature set
points vary by AHU.

When outside air dew point temperature is above 557F, the discharge air temperature set point should not exceed 577F,

Warm-Up Mode

The supply ond return fons start. The mixing dompers are positioned for 100% return, the cooling coll volve remains
closed. The heating coll valve modulotes to maintain the supply air temperature set point. If time reaches the lotest
start time during the Worm~Up mode, the outdoor air domper opens to its minimum position.
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Buring worm—up mode, the supply fon VD speed is controlled to mointain duct stcotic pressure set point, but on upper
limit of 80% speed is placed on the VFD. The return fan VFD speed controls to a CFM differentiol with the supply. This
differential is set to O cfm when outside air damper is fully shut.

The system is prevented from entering the Worm-Up mode more than once per day.

Cool~Down Mode

The supply and return fons stort. The chilled woter valve ond preheot valve are controlled the some os in normal
Occupied mode. Economizer control is the same as in normal occupled mode, except that the minimum outside oir
damper position is 0% open up until time reaches the lotest start time, at which time the outside air domper minimum
position is set o its normal occupled position.

During cool—down mode, the supply fan VFD speed is conirolled to mointain duct stalic pressure set point, but on upper
limit of BO% speed is placed on the VFD, The return fon VFD speed controls to o CFM differentiol with the supply. This
differential is set to DO ¢fm when outside oir dumper is fully shut.

The system is prevented from entering the Cool—Down mode more than once per day.
UNOCCUPIED MODE

Unoccupied Off

The supply ond return fons shall be de—energized except when operotion is colled for as described below. Outside air
ond relief dompers sholl be closed and return oir damper open.

When the supply fan is de—energized and the mixed air tempercture is less than the Mixed Alr Low Temperature
Protection Set point of 407F (adjustable), or the Low Temperature Limit trips, then the preheat coil volve shall cycle to
maintain o mixed oir temperature of 40'F (adjustoble). When the mixed oir temperoiure is grester than the Mixed Air
Low Temperature Protection Set point of 42°F; the healing volves sholl be closed. A dead bond of 2T is given to improve
control.

Night Heoting

The supply ond return fans stort with the preheat ond chilled woter volves closed, the outside oir ond relief oir dompers
closed, and the return oir damper open o maintoin o minimum spoce temperature of 657F,

During Night Heating mode, the supply fon VFD speed is controlled to maintain duct stotic pressure set point, but on
upper limit of BO% speed is placed on the VFD. The return fan VFD speed controls to a O CFM differential with the
supply.

Night Cooling

The supply ond return fons stort.  The chilled woter volve ond prehect volve are controlled the some as in normal
Occupied mode. Economizer control is the some as in normol occupied mode, except that the minimum outside gir
domper position is 0% open.

During Night Cooling mode, the supply fan VFD speed is controlied to maintain duct stotic pressure set point, but on
upper limit of BORX speed is placed on the VFD. The return fan VFD speed controls to a CFM differential with the supply.
This differential is set to 0 CFM when outside air domper is fully shut,

SAFETY

Discharge high static cutout, smoke detectors in the supply ond return oir streams, and supply ond return fon VFD foult
alorms de—energize the supply ond return fons upon aclivation, Under this condition, when the outside air temperoture is
less thon 45 7F, the preheat valve modulates to maintain the mixed air temperoture ot 457F and the chiled water valve
opens. When the outside oir temperature is 45%F or obove, the preheat voive and the chilled woter volve close. The
outside air and relief air dampers close ond the return air damper opens,

A low temperature detector in the discharge of the heating coit de—energizes the supply and return fans when
temperotures below 38 degrees F (3 degrees C) are sensed. The chilled water and preheat volves open. The outside air
and relief air dompers close and the return oir damper opens.

Current switches ore installed on the load side of the supply and return fon VFDs. The DDC system uses the swilches to
confirm the fans ore in the desired state (i.e. on or off) and generates on alarm if status deviotes from DDC stort/stop

control.  The DDC system generctes a VFD trouble olarm independent from the fan stotus.
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Control Oty |Procuct Number ‘u_

Device Number

Field Mounted Devices

AE -3 3 |GCA166.1U SIEMENS 154001 MOD(V) SR,24V, MED

AFS 2-3 2 |z N/A N/A N/A

AOP 1-2 2 [545-113 SIEMENS 149 277 AOP ~TRANSDUCER(SHORT BRACKET)

CS -2 2 [HS08 VERIS 1006cut005  |CURRENT SW SPLITCORE-ADJ W/LED

D SEE DAMPER SUBMITTAL

HTE 1 1 [arM2101 SIEMENS 14999 SENSOR (DUCT) RH: 4-20MA

HTTE 1A 1 [RHT2I0/A6 N/A N/A IN/A

HTTE 1B 1 IRHT—ACCS N/A N/A N/A

RE -2 2 lmauxc FUNCTIONAL DEVICES [1208cut013  |RIB 120VAC 24VAC/DC SPDT
”RE 4 1 1RiBU1C FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT
[(RE & 1 |RIBUIC FUNCTIONAL DEVICES [1208cut013  [RIB 120VAC 24VAC/DC SPDT
”RF 1 1 N/A N/A N/A N/A

SF 1 T IN/A N/A N/A N/A

TIE 1 1 [544-342-24 SIEMENS 149261 FLEX AVER SNSR, PT 1K OHM, 24FT PROBE
TIE 2-3 2 [544-339-18 SIEMENS 149261 DCT PT SNSR, PT 1K OHM, (375), 18" PROBE
\4 SEE VALVE SUBMITTAL

RECOMMENDED SEQUENCE OF OPERATION FOR AHU 7-116

The voriable volume air handling unit consists of o mixed oir section with outdoor oir, exhoust air ond return oir
dampers, pre—filter, chilled water cooling coll, hot water pre—heating coll, supply and return fons with vorioble frequency
drives. The unit is DDC controlled using electric actuation.

The air handling unit is scheduled for automotic operation on o time of day basis for Occupied ond Unoccupied modes.
Within the Occupied mode, the system con enter the Warm—Up mode when the spoce temperature is below set point or
the Cool-Down mode when the space temperature is above set point. (Since the terminal boxes are currently
pneumatically controfled, one or more spoce temperalure sensors need to be installed in representotive oress.) The
system stoys in the Warm—Up or Cool-Down mode until the mode set point ia sotisfied. Within the Unoccupied mode,
Night Heating is availoble when the space tempercture drops below 65?F and Night Cocling is ovailable when the space
temperature rises obove BS7F. The lotest stort time is the scheduled occupancy for the space.

The air handling unit operctes in Occupied, Worm—Up, Cool-Down, Unoccupied, Night Heating, Night Cooling, and Safety
modes os shown below. All suggested set points ond settings are odjustable.

Whenever the supply fon is de—energized, as sensed by the status switch, the return fon sholl be de—energized, the
outside and rellef oir dompers shall be closed, the return oir domper shall be open, ond the heating ond cooling volves
shall be closed.

OCCUPIED MODE

Static Pressure and Building Pressurization Control

The supply fon shall be energized ond the fon speed is modulated in order to maintain the measured static pressure at

the sensor {os sensed at leost two—thirds of the way downstream of the supply fon in the longest or most critical duct)
ot its set point. The stotic pressure set point shall reset lineorly bosed on outside oir dry bulb temperoture occording to
o simple table stotement.

Whenever the supply fon is energized, the return fon sholl be energized. The return fan speed is modulated to maintain
o fixed offset from the supply fan speed, The return fon varioble frequency drive modulotes to maintain the differential
CFM set point to maintain o positive building pressure differenticl,  The supply CFM to return CFM differential set point is
0 CFM i the outside oir damper Is closed.

Upon initial startup of the air handling system the supply and return fon speed slowly ramps to the desired static
pressure set point, Upon shutdown of the dir hondling system the supply and return fon variable frequency drives are
stopped and the speed signal sholl go to zero speed.

Economizer Controt

When outside oir enthalpy or temperature is determined to be greoter than return air entholpy or temperature, the
outside air dry bulb temperoture is greoter thon 75°F, or the mixed oir temperoture is less thon 45F, the economizer
mode is disobled. The outside air domper is set ot its minimum occupled position, the return oir domper Is fully opened,
and the relief alr damper is fully closed.

When outside air entholpy ond temperature are determined to be less thon return oir entholpy and temperature by o
predetermined offset, economizer mode is enabled. When enabled, the outside air, return air, ond rellef air dampers
operate in conjunction to attemp! to maintaln the dischorge air temperature two degrees below its set point.

CHW ond HHW Valve Control

The chilled water valve modulotes to maintain the dischorge air temperature ot its set point.

The preheat volve modulates to maintain the dischorge air temperature ot 45%F, independent of dischorge air temperature
set point,

The discharge air temperaoture set point is increased incrementally when supply fon speed folls below 50%, and is
decreased incrementally when supply fon speed rises above 70%.  The upper and lower limits of allowable temperature set
points vary by AHU.

When outside oir dew point temperoture is cbove 557F, the discharge oir tempercture set point should not exceed 577F.

Warm-—Up Mode

The supply ond return fons start. The mixing dompers are positioned for 100% return, the cooling coil valve remains
closed. The heating coll valve modulotes to maintain the supply oir temperoture set point. [f time reaches the lalest
storl time during the Worm—Up mode, the outdoor air domper opens to its minimum position.

During warm=—up mode, the supply fan VFD speed is controlled to maintain duct stotic pressure set point, but on upper
limit of BOX% speed is placed on the WWD. The return fon VFD speed controls to a CFM differentiol with the supply. This
differentiol is set to 0O cfm when outside oir domper is fully shut,

The system is prevented from entering the Warm—Up mode more than once per doy.
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Cool-Down Mode

The supply and return fons stort, The chilled woler volve ond preheat volve are controlled the some as in normal
Occupied mode. Economizer control is the same as in normal occupied mode, except that the minimum outside air
damper position is 0% open up until time reoches the latest stort time, ot which time the outside oir domper minimum
position is set to its normal occupied position,

During cool~down mode, the supply fon VFD speed is controlled to maintain duct stotic pressure set point, but an upper
limit of BOZ speed is placed on the VFD. The return fan VFD speed controls to o CFM differentiol with the supply. This
differential is set to 0 cim when outside oir damper is fully shul.

The system Is prevented from entering the Cool—Down mode more than once per day.
UNOCCUPIED MODE

Unoccupied Off

The supply and return fans shall be de—energized except when operation Is colled for as described below. Outside air
and relief dompers shall be closed ond return oir domper open.

When the supply fon Is de—energized ond the mixed oir temperolure is less thon the Mixed Air Low Termnperoture
Protection Set point of 40°F (adjustable), or the Low Temperature Limit trips, then the prehect coil valve sholl cycle to
maintain o mixed air temperature of 40'F (odjustable). When the mixed air temperature is greater than the Mixed Air
Low Temperature Protection Set point of 427F; the heating volves sholl be closed. A dead band of 2T is given to improve
control,

Night Heating

The supply and return fans start with the preheat and chilled woter volves closed, the outside air and relief air dampers
closed, and the return oir domper open to maintoin o minimum space temperature of 657F.

During Night Heoting mode, the supply fon VFD speed is controlled to maintoin duct static pressure set point, but an
upper Jimit of BOX speed is placed on the VFD. The return fon VFD speed controls to o O CFM differential with the

supply.

Night Cooling
The supply ond return fons start. The chilled water valve ond preheat volve are controlled the some o3 In normdl
Occupled mode. E i control is the same as in normal occupied mode, except that the minimum outside alr

domper position is 0% open.

During Night Cooling mode, the supply fon VFD speed is controlled to maintain duct static pressure set point, but on
upper limit of 80% speed is ploced on the VFD. The return fan VFD speed controls to o CFM differentiol with the supply.
This differential is set to 0 CFM when oulside oir damper is fully shut.

SAFETY

Discharge high static cutout, smoke detectors in the supply and return alr streoms, ond supply and return fan VFD foull
alarms de—energize the supply and return fons upon activation. Under this condition, when the outside air temperature is
less than 45 7F, the preheot valve modulates to maintain the mixed air temperoture at 457F and the chilled woter valve
opens. When the outside gir temperoture is 45%F or above, the preheat vaolve and the chilled water volve close. The
outside oir ond relief oir dompers close and the return oir demper opens.

A low temperoture deleclor in the discharge of the heating coil de—energizes the supply and return fans when
temperatures below 38 degrees F (3 degrees C) ore sensed. The chilled woter ond preheot valves open. The outside air
and relief oir dompers close and the return oir domper opens.

Current switches are Installed on the load side of the supply and return fan VFDs. The DDC system uses the switches to
confirm the fons are in the desired stote (i.e. on or off) ond generotes on olorm if stotus deviales from DDC stort/stop
control. The DDC system generctes o VFD trouble clorm independent from the fon stotus.
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Gontrot Oty |Procuot Number |Man o b
Devics lm

Field Mounted Devices

bPE 1-2 iz lzozmmAzsm IN/A IN/A IN/A

The secondary chilled water system consists of chilled water pumps with individuol varioble frequency drives. The system
is DDC controlled with electric actuation,

The system operates as follows (Al suggested set points and settings ore odjustoble.):

Becondary Chilled Water Pump Alternation
Secondary chilled woter pumps diternote to equalize runtime. Selection of the lead pump is evoluated on o weekly bosis.
The pump with the least runtime is the lead pump. The pump with the most runtime is the lag pump.

Secondary Chilad Water Pump Control

When the chilied water system is on (indicoted by o chilled woter pump being on), the lead secondary chilled water pump
storts. The vorioble frequency drive modulotes pump speed to maintain system differential pressure of 20 PSI os sensed
near the end of the secondary piping run. If the system differential pressure is below set point and the lead pump is at
100% speed for g time interval of 15 minutes, the lag pump storts. With both pumps on, the vorioble frequency drives
are modulated in unison to maintein system differenticl pressure. If the system differential is ot set point ond both
pumps are on and at 45% speed for o time interval of 15 minutes the log pump Is stopped.

The DDC system uses current switches to confirm the leod pump is in the desired stole (Le. on or off) ond generctes
on dlarm if stotus deviotes from DDC stort/stop control. If the lead pump goes into olorm, the lag pump starts.
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